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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

This office action is in response to the communication filed March 9, 2005. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1-4, 7, 9-30, 32 and 36-38 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Saitoh et al. (US 6,838,772). 

Regarding claim 1, Saitoh discloses providing a substrate, forming a lower conductive 
pattern (18a), forming a barrier metal layer (17bl), flushing the barrier metal layer with a gas 
that includes a halogen group gas and forming an upper conductive layer (18b) on the barrier 
metal layer (Fig. 1 1-14; col. 19, In. 34 - col. 22, In. 50). 

Regarding claim 2, Saitoh discloses that the gas includes a transition metal. 

Regarding claim 3, Saitoh discloses that the gas includes argon. 

Regarding claims 4 and 32, Saitoh discloses that the barrier metal layer is flushed at a 
temperature of 250-700°C. 

Regarding claims 7 and 15, Saitoh discloses degassing the barrier metal layer using an 
argon gas to clean the metal layer. 
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Regarding claims 9, 10 and 17, Saitoh discloses that three separate barrier layers can be 
formed on the lower conductive pattern before forming the upper conductive layer. 

Regarding claim 1 1, Saitoh discloses that any of the barrier layers can be deposited by 
sputtering. 

Regarding claims 12, 19, 25 and 37, Saitoh discloses that the barrier metal layers can be 
made of TiN, TiSiN, TaSiN and/or TaN. 

Regarding claim 13, Saitoh discloses that any of the barrier layers can be deposited by 
atomic layer deposition (ALD). 

Regarding claims 14 and 38, Saitoh discloses that the formation of the barrier layer by 
ALD and the flushing of the barrier layer can be performed multiple times. 

Regarding claim 16, Saitoh discloses that the formation of the barrier layer by ALD, the 
flushing of the barrier layer and the degassing can be performed multiple times. 

Regarding claim 18, Saitoh discloses that the lower conductive pattern can include 

copper. 

Regarding claim 20, Saitoh discloses that the barrier layer can be deposited using 
chemical vapor deposition (CVD) with a metal organic precursor. 

Regarding claim 21, Saitoh discloses that the upper conductive layer can include copper. 

Regarding claims 22 and 29, Saitoh discloses treating the barrier metal layer with plasma 
before flushing the barrier metal layer. 

Regarding claims 23 and 30, Saitoh discloses that the plasma includes hydrogen and 
nitrogen. 
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Regarding claim 24, Saitoh discloses forming a lower conductive pattern (18a) on a 
semiconductor substrate, forming a barrier metal layer (17bl), flushing the barrier metal layer 
with a gas that includes a halogen group gas and forming an upper conductive layer (18b) on the 
barrier metal layer (Fig. 1 1-14; col. 19, In. 34 - col. 22, In. 50). Saitoh discloses that the barrier 
layer can be deposited using a metal organic precursor and the barrier layer can be flushed using 
a processing gas of TiCU and argon. 

Regarding claim 26, Saitoh discloses that the metal organic precursor can be TDEAT or 
TDMAT. 

Regarding claim 27, Saitoh discloses that the barrier layer can be formed using MOCVD 
or ALD. 

Regarding claim 28, Saitoh discloses that the ALD process involves purging using NH 3 . 

Regarding claim 36, Saitoh discloses that three separate barrier layers can be formed on 
the lower conductive pattern before forming the upper conductive layer and any of the barrier 
layers can be formed using sputtering. 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 5, 6, 8, 31 and 33-35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Saitoh et al. (US 6,838,772). 
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Regarding claims 5, 6, 33 and 34, Saitoh discloses that the barrier metal layer is flushed 
with argon gas and TiCU gas at a temperature of 250-700°C but Saitoh does not disclose the flow 
rates of the gases or the pressure under which the barrier layer is flushed. At the time of the 
invention, it would have been obvious to one of ordinary skill in the art to use routine 
experimentation to determine optimal gas flow rates and pressures of the flushing gases of Saitoh 
because such variables of art recognized importance are subject to routine experimentation and 
discovery of an optimum value for such variables is obvious. See In re Aller, 105 USPQ 233 
(CCPA 1955). 

Regarding claims 8 and 31, Saitoh discloses that the barrier metal layer is degassed with 
argon (inert) gas at a temperature of 250-700°C but Saitoh does not disclose the pressure under 
which the barrier layer is degassed. At the time of the invention, it would have been obvious to 
one of ordinary skill in the art to use routine experimentation to determine an optimal pressure of 
the degassing step of Saitoh because such variables of art recognized importance are subject to 
routine experimentation and discovery of an optimum value for such variables is obvious. See In 
reAller, 105 USPQ 233 (CCPA 1955). 

Regarding claim 35, Saitoh discloses flushing the barrier metal layer Saitoh does not 
disclose the processing time of the flushing. At the time of the invention, it would have been 
obvious to one of ordinary skill in the art to use routine experimentation to determine an optimal 
processing time of the flushing step of Saitoh because such variables of art recognized 
importance are subject to routine experimentation and discovery of an optimum value for such 
variables is obvious. See In reAller, 105 USPQ 233 (CCPA 1955). 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christy L. Novacek whose telephone number is (571) 272-1839. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays 7:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith can be reached on (571) 272-2429. The fax phone number for the 
organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

CLN 

December 12, 2005 




